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ABSTRACT

During the COVID-19 pandemic, universities worldwide favored distance learning systems. Although e-learning provides
numerous benefits, it also poses challenges for learners, so learners’ satisfaction is a significant concern to be assessed. The present
study aimed to assess learners’ satisfaction with the University of Tehran's LMS during the pandemic. It applied a model based
on the Technology Acceptance Model (TAM) and supplemented it with factor analysis. Research validity was assessed by using
confirmatory factor analysis, while Cronbach's alpha was employed to measure the reliability of the research instrument. The
study used the Partial Least Squares (PLS) analytical method to construct structural equations. In order to do so, data was collected
from a comprehensive questionnaire distributed to 334 students at the University of Tehran, in which 143 participated. The
findings reaffirmed the TAM's effectiveness in understanding the factors influencing learners’ satisfaction with the LMS.
Consequently, these insights empower the technical team to enhance system functionality and infrastructure, aiming at improving
service quality in the first semester of the academic year 2021. The Results showed that: 1) The TAM-based proposed scale has
successfully explained factors predicting learners’ satisfaction. 2) Technical knowledge contributes to the perceived ease of use and
influences perceived usefulness with a coefficient of 0.89, and 3) The significant relationships between technical knowledge and
attitude were met. The paper's contribution is finding that learners’ technical knowledge significantly impacts their satisfaction,
which helps the ICT team develop a user-friendly environment and increases the flexibility of templates. The study focused on
creating training videos to improve learners’ technical knowledge. These results can change and improve the software development
strategy for the next semester.

Keywords— Learners’ Satisfaction, Exploratory Factor Analysis, E-Learning Quality, Technology Acceptance Model, Software
Development

contribute to the existing body of research by presenting a

1. Introduction

The University of Tehran has provided a distance
education system called the E-learning management system,
which learners can use to attend online classes. E-learning was
introduced as one of the learning technologies in which a set
of multimedia files combines integrated content. It is shared
with the learners. It has provided the possibility of online
learning. Many other websites, such as Coursera and Faradars
provide online educational content for their applicants. E-
learning is fundamentally a web-based program that presents
knowledge or information to learners on time, regardless of
time constraints or location proximity [1]. Quality in learning
could be understood as a set of characteristics or attributes
which are chosen for evaluating the service that affects
consumer satisfaction, either implicitly or explicitly [2]. The
consideration of learner attitudes and opinions in development
of web-based systems is a critical factor in enhancing learner
satisfaction and improving features, making it one of the most
effective software development strategies. This study aims to

http://dx.doi.org/10.22133/ijwr.2024.415953.1178

TAM-Based Model (which is validated based on previous
research) and utilizing structural equations and descriptive-
survey research methods. The objective is to make a significant
contribution to the e-learning development program at the
University of Tehran.

2. Related Works

Zethembe Mseleku's research explores the challenges
posed by the COVID-19 pandemic in transitioning to online
teaching and learning within the educational landscape. The
literature identifies several key hurdles, including the struggles
of both educators and students to adapt, issues related to
connectivity, network, and internet, unsuitable physical spaces
and environments, mental health concerns, lack of basic needs,
and insufficient teaching and learning resources [3].

The abrupt shift to online learning, driven by the sudden
outbreak of COVID-19, left educators with insufficient time to
acclimate to new teaching platforms [3]. Learners faced
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challenges in adjusting to online learning styles, managing
responsibilities at home, and encountered difficulties due to
inadequate communication with their instructors, resulting in a
general lack of preparedness for online education [4].
Connectivity issues emerged as a primary obstacle,
undermining the effectiveness of e-learning and e-teaching
during the pandemic lockdown. Additionally, the absence of
conducive physical learning spaces posed a challenge, with
some learners lacking suitable environments for online
education. Kapasia et al. found that 44.4% of students did not
have a designated study space, negatively impacting
concentration and study productivity [5,6].

While working with an e-learning system, learners’
viewpoints about all aspects of learning should be solicited and
considered. A descriptive survey and structural equation were
used to analyze and identify e-learning success variables in
different faculties in [7]. The study looked at 1052 students and
found that technology skills, equipment capabilities, learner
satisfaction, and motivation all play a role in e-learning
readiness. It was demonstrated that motivation has a mediating
influence. The findings indicate that vocational education
should prioritize improving digital technology capabilities,
equipment capabilities, learner satisfaction, and motivation to
improve e-learning readiness [7].

In an earlier publication, the case study methodology was
successfully applied to an English-language school at the
University of Tehran (Kish International Campus). We have
incorporated the model from the last paper into the current
research based on the effectiveness shown in that research.
Thus, validation of the original model's applicability is derived
from its successful implementation in a different case study,
and the methodologies used in this research are informed by
the insights shared in that conference paper. After reviewing
the approved model from that article, we shifted our focus to
the University of Tehran and the need for a development
approach for its e-learning system. This prompted us to gather
feedback from our learners, aligning with the established
model, to craft a development plan based on research. The
objective was to gather valuable input from learners, pinpoint
key satisfaction factors, and develop a comprehensive plan to
enhance their experience in the upcoming semesters based on
their insights. The validation of these papers is based on [8],
which was published in 2020.

A study by Ahmad Mohammad Al-smadi, Ahed
Abugabah, and Ahmad Al Smadi delves into the elements and
factors influencing learners' satisfaction and the quality of e-
learning during the COVID-19 era. The findings reveal a lack
of promising satisfaction and evaluation of the e-learning
experience, prompting a call for higher education institutions
to reassess and enhance their efforts in improving the quality
of e-learning and learning outcomes. Suggestions include
improving IT infrastructure, internet access, and network
connectivity to fully support online courses [9].

A cross-sectional study conducted in 2020 at Qazvin
University of Medical Sciences, utilizing stratified random
sampling, assesses learners' satisfaction with e-learning during
the COVID-19 period. Results indicate a mean satisfaction
score of 20.75 (standard deviation 2.13), with 59% expressing
undesirable satisfaction. Gender and a history of attending
online classes before COVID-19 demonstrated a significant
relationship with satisfaction levels [9].
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Another study during the pandemic investigates the role of
technological  skills, equipment capabilities, learner
satisfaction, and motivation in e-learning readiness. Involving
1052 participants, the study reveals that technology skills,
equipment capabilities, learner satisfaction, and motivation
significantly contribute to e-learning readiness. The results
underscore the importance of enhancing digital technology
capabilities, equipment capabilities, learner satisfaction, and
motivation in vocational education to strengthen overall
readiness [10].

In a study [11], the investigation focused on determining
whether learners want to continue to e-learning or return to
face-to-face instruction. The Technology Acceptance Model
(TAM) was used in the study to examine factors such as
perceived usefulness, ease of use, and behavioral intention. A
structural analysis was conducted to evaluate the model, with
the participation of two hundred and ninety-one learners who
responded to a specially designed questionnaire for this study.
The results indicated a positive relationship between academic
motivation and Behavioral Intention, which is strongly
associated with Perceived Usefulness and Perceived Ease of
Use. Additionally, factors such as Technical knowledge was
found to significantly impact learners’ perceptions of
usefulness and ease of use which effect on attitude.

In a comprehensive analysis comparing undergraduate and
graduate levels at South Korean universities, the study
examined the impact of instructor characteristics (attitude,
competency, and interaction), learner characteristics
(motivation, mindset, and collaboration), and the technology
acceptance model (perceived ease of use and perceived
usefulness) on learners' behavioral intention to adopt and
utilize e-learning in the future. The findings indicated that all
factors had a positive influence on learners' behavioral
intention to use and embrace the e-learning system during the
pandemic. The research underscores the importance of various
factors related to learner and instructor characteristics in the
acceptance and utilization of this system in the current
unavoidable circumstances [12].

3. Proposed Method

3.1. Research Method and Variables

In our analytical method, we collected data through the
survey questionnaire for the E-learning system filled out by the
learners who used the E-learning management system. The
correlation coefficients of the parameters introduced in the
proposed model were evaluated to identify the factors affecting
the level of learner satisfaction with the E-Learning
management system of the University of Tehran. The effect of
six factors was investigated as factors affecting learners’
satisfaction with the E-Learning management system. The
relationships between these factors were presented by a
proposed model.

Our proposed model extends a TAM-Model from [8],
which has been validated by the results. This paper focuses on
higher education and uses PLS-SEM. The TAM-based model
in the [8] scale has successfully explained the factors
predicting the use of e-learning among Indonesian sports
science students during the pandemic. The finding of
significant relationships between facilitating conditions and
perceived ease of use and between facilitating conditions and
perceived usefulness was reported. The relationship between



perceived usefulness and attitude was not found, but there were
significant relationships among the core components of TAM.

The collected data has been evaluated based on the
Exploratory Factor Analysis method and using structural
equations of variance based on SmartPLS software. We
employed structural equation modeling and investigated the
relationships between the dependent and independent
variables, which were effective in evaluating of learner
satisfaction [7].

It was necessary to involve a diverse cohort of learners
from diverse fields of study in this research because the
University of Tehran uses the Learning Management System
(LMS) across all faculties and campuses. Therefore, taking
into account the diversity of the learner body and the array of
academic disciplines, the research was conducted at the Kish
International Campus. Based on the findings, it was
determined that 143 of 334 active undergraduate learners at the
Kish campus participated in the survey. It is noteworthy that,
owing to the heightened engagement of undergraduate learners
with the system, this demographic constituted the exclusive
focus of this research. The sample size equal to 143 was
determind with a margin of Error 0.05, P = 0.05, t = 1.65
(Alpha =0.1), and the N = 300 (nearest value to 334) which is
referenced in [14,15]. Based on Krejcie and Morgan Table
[16], the number of sample size was strongly satisfied.

In the scope of this research project, our primary objective
is to identify key factors influencing the software development
program. We aim to explore these factors to enhance the
system's structure in future semesters, aligning it with the
satisfaction of the learners [17]. The focus is on understanding
the elements that contribute to an improved learning
experience in software development [18]. This issue can be
classified as a knowledge gap. In this paper, we aim to identify
effective factors in learner satisfaction based on a TAM-model
confirmed by previous research. Our goal is to help design a
software development program that prioritizes increasing
learner satisfaction in the E-Learning system (LMS) of the
University of Tehran.

TAM-Based Model

In the TAM-based model (Technology Acceptance
Model), the attitude variable expresses people's opinions of
using this system, which indicates the level of their
understanding of the ease of use and the level of perceived
usefulness of this system [19]. Additionally, the usefulness of
using the system directly impacts learners’ behavioral
performance in working with the E-Learning system.
Moreover, the facilitating conditions have been an effective
factor in the perceived usefulness for students. This is because
the more facilitating conditions are provided for the learners,
the more useful the system would be for them; Also, the
learners who have higher technical knowledge can use the
system more easily. This shows that the learners’ technical
knowledge level has been an effective factor in understanding
the learner's ease of use of the system.

In this paper, the Perceived Ease of Use and Perceived
Usefulness of the system are considered to have a major effect
on the Behavioral Intention of the learners. This Behavioral
Intention of the learners would highly affect the level of learner
satisfaction with the system in the time of Coronavirus.

- I‘Iwn TAM-Based Model for Evaluating Learner Satisfaction of E-Learning Services

3.2. Proposed Model and Hypothesis

To evaluate the level of learner satisfaction with the e-
learning management system, the performance of this system
has been investigated at the University of Tehran. In this
scenario, the TAM model according to Figure 1 has been used
as the proposed model. In this proposed model, Perceived Ease
of Use and Perceived Usefulness are introduced as two
effective factors in the Behavioral Intention of the learners.
The Facilitating Conditions of the E-learn management system
Indicates the facilities and conditions of the helper to introduce
and teach the learners how to use the system. Our proposed
model extends the TAM model referenced in [8]. Our
questionnaire is an extension of [8], including additional
technical knowledge and an extra link. The validity and
reliability of the proposed model are consistent with our
previous research.

According to Figure 1, hypothesis 1 (H1) is defined as
follows: facilitating conditions have a relationship with the
perceived usefulness, and according to hypothesis 2 (H2),
these facilitating conditions affect the understanding the ease
of use of the system. In the same way, we define that
hypothesis 3 and 4 (H3 and H4) show that the learners’
technical knowledge level has a major effect on the
understanding of the ease of use and attitude. Moreover, he
relationship between the perceived ease of use with the
perceived usefulness and attitude are shown as H5 and H6. The
relationship between the perceived usefulness and the person's
attitude, which includes his/her positive or negative feelings
toward the system, is considered hypothesis 7 (H7), and the
relationship between perceived usefulness and behavioral
intention is considered as hypothesis 8 (H8), which of course
is considered as a correlation between those two factors. The
nesting of these factors was examined and analyzed. Also, the
relationship between attitude and behavioral intentions has
been considered as hypothesis 9 (H9). Finally, the effect of
behavioral intentions on the target factor, which was the
learner satisfaction level in using the system during the Corona
pandemic, has been considered as hypothesis 10 (H10).
Overall, 10 hypotheses were introduced and reviewed in this
study, and all of them were introduced to check the level of
learner satisfaction. (Figure.1)

Data collection

In this research, SmartPLS software was used to evaluate
the proposed model's factor loadings and measure each factor's
impact. Also, a questionnaire has been used that presents the
factors affecting the TAM-based model. In this study, 138
learners of the University of Tehran were participated and
filled out the survey questionnaire. These learners are in a wide
variety of age ranges and they have relatively different
backgrounds. This makes our proposed model more reliable in
this research. These students are studying in the fields of art,
human sciences, engineering, and medical sciences and have
bachelor's, master's, and doctoral degrees.

In this paper, a questionnaire with 25 questions and also a
Google Form service were used to collect data. Our goal is to
provide a model based on which we can estimate the level of
learner satisfaction. The collected data was implemented with
CSV File and then after preparation was used as input in
SmartPLS software.
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Figure. 1. Proposed Model and all Hypothesis (Extended from [8])

4. Evaluation Table 1. Construct Reliability and Validity

This questionnaire evaluates the target community of this

field study by considering 29 key indicators in addition to 6 Laten | Observed | Factor | Cronbach’ | Composite | .\
analytical questions. In the structural model (Figure.2) tVAR | Variable | Loading sa Reliability
obtained from the software, 7 reflective structures are
introduced, and each key index is considered as a subset of =8 TK1 0.741
these structures. As shown in Figure 2, three indicators, FC1, £3 TK2 0.888 086 091 071
FC2, Bl4, SUE4 and TK4, have been removed from the model 3| k3 0.873 ' ' '
due to their low correlation with their observed variable, to - TKS 0.861
obtain the best result from the path coefficients. Finally, the "
number of key indicators was reduced to 24. In the structural T3 |\ PEVL  08%
model shown in Figure 2, if the obtained each number 2 G REU2 0.838 0.87 0.91 0.72
estimated from correlations between variables was greater than S8 iEBi 8'2@2
1.96, it shows a significant level of correlation between the L i
variables of the structure. As the results obtained from Table 1 c
and Figure 3, the average variance extracted (AVE) for all ‘g% SUE1 0.895
constructs was calculated to be higher than 0.5, which g | SUE2Z 0895 0.88 0.92 0.80
describes the accuracy of measuring the variables and the -8 | SUBS 0.895
reliability of the proposed model.

By examining the effect of factor loadings and the degree 3 é ES% 8'2%(2)
of correlation between observed and latent variables, as well g3 PU3 0.910 0.92 0.95 0.81
as measuring the combined reliability and validity of the g8 PU4 0.917
proposed model [20], a reliable output is obtained (as shown '
in Table 1). The measurement of factor loadings shows the
degree of correlation of each construct with itself as well as the § g
convergence between the constructs, this convergence has == FC3 1.000 1.00 1.00 1.00
been measured by considering Cronbach's alpha and S5
composite reliability [20]. In Table 1, Cronbach's alpha value Lo
is 0.86 for the latent variable of attitude and the composite
reliability value is 0.91 for the latent variable of perceived ease = c BIl 0.956
of use. As can be seen in Figure 2, the proportional validity § % BI2 0.958 0.05 0.97 0.88
criterion obtained from this proposed model shows the internal S8 BI3 0.969 ‘ ' '
consistency as well as the strength of the relationship between o= BI5 0.871
the indicators in the proposed model.

o o ® AT1 0.906

4.1. Discriminant Validity E AT2 0.823 0.86 0.90 0.70

After collecting the data, it is time to measure the validity g AT3 0890
of the data. Validity means that the researcher's tool can AT4 0.723

accurately evaluate the subject being measured. Construct
validity is classified into two parts: divergent and convergent
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Figure. 2. Results of Structural Model.

Average Variance Extracted (AVE)
1

0.9

0.8
07
0.6
0.5
0.4
0.3
0.2
0.1

0

Attitude Perceived T'echnical Learmer

Knowledge Satisfaction

Behavioral Facilitation  Perceived
Intention Condition Ease of Use Usefulne:

Figure. 3. Average Variance Extracted Results

validity. According to Fornell Larcker's report shown in Table
2 (attached end of the paper), the value of validity obtained
from the proposed model for each construct should be less than
the variance of the total constructs. Table 2 shows a triangular
matrix, the values in the diameter of this triangular include a
larger value than the number shown in each row. It indicates
that in this study there is a proportional validity between the
observable variables and their latent variables. Also, this
validity shows us favorable results when the factor load of an
index in one construct is more than in other constructs.

After collecting the data, it is time to measure the validity
of the data. Validity means that the researcher's tool can
accurately evaluate the subject being measured. Construct
validity is classified into two parts: divergent and convergent

validity. According to Fornell Larcker's report shown in Table
2 (attached end of the paper), the value of validity obtained
from the proposed model for each construct should be less than
the variance of the total constructs. Table 2 shows a triangular
matrix, the values in the diameter of this triangular include a
larger value than the number shown in each row. It indicates
that in this study there is a proportional validity between the
observable variables and their latent variables. Also, this
validity shows us favorable results when the factor load of an
index in one construct is more than in other constructs.

As Cross loading calculation, the factor load of each index
for each construct shows the highest value compared to other
constructs, which shows the correctness of the correlation of
Observable and latent variables in this proposed model.
Additionally, From the results that obtained from the
SmartPLS, differential validity is significant when their values
are higher than 0.9. To evaluate the path coefficients between
observed and latent variables, a bootstrapped algorithm with
5000 samples and a significance level of 5% was used the
results of which can be seen in Table 3 (path co-efficiency).
Table 3 shows the relationship between the two independent
variables that are connected and the 10 hypotheses of this
paper, which were introduced according to

Figure 1, and was investigated by the T-Test, and its p-
value was reported. As the results show in Table 3, Samples
with a P-value less than 0.05 or a T-statistic value greater than
1.96 have a significant relationship. If the calculated values for
these two parameters do not fall within this range, there is not
a significant relationship between the two independent
variables in the proposed model.
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Table 2. Fornell Larcker Results

AT | Bl | Fc | PEU | PU | TK | US
Attitude 0.839
Behavioral Intention 0.869 0.939
Facilitating Conditions 0.330 0.262  1.000
Perceived Ease of Use 0.755 0.705 0.423 0.849
Perceived Usefulness 0.869 0.826 0311 0.800 0.903
Technical Knowledge 0543 0500 0305 0.689 0507 0.843
Learner Satisfaction 0.828 0.847 0359 0.825 0.836 0.673 0.895
Table 3. Path Co-Efficiency Results
. Standard i
Co-efficiency S;)nr]lgllg?(l)) Msezrgp(ll\e/l) I(:)Se'l\'llljaltfl(\)/r; ([rO/SStitIIDSItEIS/j) P Values | Significant
Attitude => Behavioral Intention 0.62 0.62 0.09 6.82 0.00 Yes
Behavioral Intention => Learner Satisfaction 0.85 0.85 0.03 31.99 0.00 Yes
Facilitating Conditions => Perceived Ease of Use 0.23 0.23 0.07 3.47 0.00 Yes
Facilitating Conditions => Perceived Usefulness 0.00 0.00 0.06 0.57 0.57 No
Perceived Ease of Use => Perceived Usefulness 0.81 0.81 0.04 18.48 0.00 Yes
Perceived Usefulness => Attitude 0.80 0.80 0.04 20.50 0.00 Yes
Perceived Usefulness => Behavioral Intention 0.29 0.29 0.10 291 0.00 Yes
Technical Knowledge => Attitude 0.14 0.14 0.06 242 0.02 Yes
Technical Knowledge => Perceived Ease of Use 0.62 0.62 0.06 10.54 0.00 Yes
4.2. Determination factor R? Table 4. R Square Calculation
This coefficient can be used to measure the prediction
accuracy of the proposed model. The value of this coefficient R Square Correlation
can be predicted by the observed variable in examining the Attitude 0.769 STRONG
relationship between observed and latent variables. This Behavioral Intention 0.776 STRONG
coefficient is the output value of the regression analysis, which Perceived Ease of Use 0525 AVERAGE
is use_d_as the variance ratio between the latent variables. T_h|s Bercoived Usefulness 0641 AVERAGE
coefficient can also be defined as the square of the correlation —
coefficient between the variables. The values of this coefficient LeaTner Satistaction 0.717 AVERAGE

can be between zero and one. In Table 4, R? coefficients
belonging to the variables of the proposed model are prepared.
As shown in Table 4, if the value of this coefficient is less than
0.25, it indicates a weak correlation between the variables, if it
is in the range of 0.25 to 0.75, it indicates an average
correlation, and finally, if the value of the coefficient is more
than 0.75, it indicates a strong correlation between the structure
variables.

4.3. F Square Effect size

This statistical parameter can be used to measure the
accuracy of the relationship between observed and latent
variables. According to the proposed model, 10 relationships
between latent variables have been reported, and the values of
the F2 effect size are given in the SmartPLS. The sum of these
values indicates the amount of this effect in terms of the
variables, which finally reported the results obtained for this
parameter with proper accuracy.

5. Conclusion and Discussion

Before this article, the model had been approved for
studying an English language school case study [19,8]. After
confirming its validity, we utilized the model to measure
learner satisfaction at the University of Tehran. For this
purpose, we conducted a survey among learners from different
fields to investigate the factors that affect their satisfaction.
The results in the Table 2 and Table 3 confirmed the
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relationships between the dependent variables and shows the
authenticity of our research.

In this study, we designed a questionnaire tailored for
students of Tehran University's Learning Management System
(LMS) to investigate the influence of six key factors on learner
satisfaction. Specifically, we examined Attitude, Behavioral
Intentions, Perceived Usefulness, Facilitating Conditions,
Technical Knowledge, and Perceived Ease of Use as variables
affecting ~ learner  satisfaction and presented their
interrelationships through a proposed model. Employing
SmartPLS software for evaluation, we confirmed the
appropriateness of the randomly selected sample size and
assessed the variable loadings of the proposed model.

Our findings, based on the Technology Acceptance Model
(TAM) and E-Learning Quality (ELQ) models, demonstrated
that the structural model accurately identified the significant
factors impacting learner satisfaction within the context of our
professorship at the University of Tehran's E-Learning
management system. It is crucial to note that these results may
differ for other universities due to variations in electronic
education systems and diverse backgrounds and fields of study
among the audience at each institution.

Our model effectively determined the influential
parameters in learner satisfaction, emphasizing its potential
applicability to other universities. However, it is



acknowledged that the coefficients of influence for these
parameters in the proposed model may vary across different
educational institutions.

A key highlight of this research is the emphasis on factors
with high factor loadings, revealing that behavioral intention
serves as a mediator between attitude and learner satisfaction.
Furthermore, considering the impact of technical knowledge
on attitude, it can be concluded that the technical knowledge
possessed by each learner significantly affects their
satisfaction levels while engaging with e-learning services [8].

As part of future research endeavors, this model can be
applied to other universities for comparative analysis, enabling
insights and conclusions to be drawn across Iranian
educational institutions. Additionally, there is potential for
further development by expanding the indicators within the
proposed model to enhance its comprehensiveness and
applicability. The visual features and Ul attractiveness of the
LMS can significantly impact learner satisfaction. Evaluating
the system's quality based on the SERVQUAL standard and
combining it with the TAM-Based model may represent the
future of this research path. The investigation highlighted the
importance of prioritizing technical knowledge and awareness
when approaching the Learning Management System using the
proposed conceptual TAM-model, in comparison to related
approaches [5]. This factor should be considered essential for
future modeling endeavors. “
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